H ospital discharges frequently occur in the afternoon or evening hours. [1] [2] [3] [4] [5] Late discharges can adversely affect patient flow throughout the hospital, 3,6-9 which, in turn, can result in delays in care, 10-16 more medication errors, 17 increased mortality, 18-20 longer lengths of stay, [20] [21] [22] higher costs, 23 and lower patient satisfaction.
H ospital discharges frequently occur in the afternoon or evening hours. [1] [2] [3] [4] [5] Late discharges can adversely affect patient flow throughout the hospital, 3, [6] [7] [8] [9] which, in turn, can result in delays in care, [10] [11] [12] [13] [14] [15] [16] more medication errors, 17 increased mortality, [18] [19] [20] longer lengths of stay, [20] [21] [22] higher costs, 23 and lower patient satisfaction. 24 Various interventions have been employed in the attempts to find ways of moving discharge times to earlier in the day, including preparing the discharge paperwork and medications the previous night, 25 using checklists, 1, 25 team huddles, 2 providing real-time feedback to unit staff, 1 and employing multidisciplinary teamwork. 1, 2, 6, 25, 26 The purpose of this study was to identify and determine the relative frequency of barriers to writing discharge orders in the hopes of identifying issues that might be addressed by targeted interventions. We also assessed the effects of daily team census, patients being on teaching versus nonteaching services, and how daily rounds were structured at the time that the discharge orders were written.
METHODS Study Design, Setting, and Participants
We conducted a prospective, cross-sectional survey of housestaff and attending physicians on general medicine teaching and nonteaching services from November 13, 2014, through May 31, 2016 . The study was conducted at the following five hospitals: Denver Health Medical Center (DHMC) and Presbyterian/Saint Luke's Medical Center (PSL) in Denver, Colorado; Ronald Reagan University (UCLA) and Los Angeles County/University of Southern California Medical Center (LAC+USC) in Los Angeles, California; and Harborview Medical Center (HMC) in Seattle, Washington. The study was approved by the Colorado Multi-Institutional Review Board as well as by the review boards of the other participating sites.
Data Collection
The results of the focus groups composed of attending physicians at DHMC were used to develop our initial data collection template. Additional sites joining the study provided feedback, leading to modifications (Appendix 1).
Physicians were surveyed at three different time points on study days that were selected according to the convenience of the investigators. The sampling occurred only on weekdays and was done based on the investigators' availability. Investigators would attempt to survey as many teams as they were able to but, secondary to feasibility, not all teams could be surveyed on study days. The specific time points varied as a function of physician workflows but were standardized as much as possible to occur in the early morning, around noon, and midafternoon on weekdays. Physicians were contacted either in person or by telephone for verbal consent prior to administering the first survey. All general medicine teams were eligible. For teaching teams, the order of contact was resident, intern, and then attending based on which physician was available at the time of the survey and on which member of the team was thought to know the patients the best. For the nonteaching services, the attending physicians were contacted.
During the initial survey, the investigators assessed the provider role (ie, attending or housestaff), whether the service was a teaching or a nonteaching service, and the starting patient census on that service primarily based on interviewing the provider of record for the team and looking at team census lists. Physicians were asked about their rounding style (ie, sickest patients first, patients likely to be discharged first, room-by-room, most recently admitted patients first, patients on the team the 190 (41) 647 (41) 137 (15) 16 (8) 44 (9) 197 (12) 130 (14) 13 (7) 84 (18) 227 (14) 114 (12) 80 (40) 41 (9) 235 (15) 153 (17) 17 (9) 108 (23) 278 (18) 918 (100) 199 (100) 467 (100) 1,584 (100)
Provider type surveyed, N (%) Attending Residents 31 (33) 62 (67) 8 (18) 37 (82) 5 (11) 41 (89) 0 33 (100) 11 (30) 26 (70) 55 (22) 199 ( 22 (15) 10 (7) 11 (8) 1 (1) 43 (29) 12 (17) 13 (18) 35 (49) 11 (15) 1 (1) 0 23 (27) 14 (17) 25 (30) 6 (7) 16 (19) 0 55 (77) 10 (14) 1 (1) 1 (1) 5 (7) 0 11 (11) 69 (66) 7 (7) 6 (6) 11 (11) 0 160 (33) 128 (27) 78 (16) 35 (7) 34 (7) 43 (9) Starting daily census, median (IQR) longest, or other) and then to identify all patients they thought would be definite discharges sometime during the day of the survey. Definite discharges were defined as patients whom the provider thought were either currently ready for discharge or who had only minor barriers that, if unresolved, would not prevent same-day discharge. They were asked if the discharge order had been entered and, if not, what was preventing them from doing so, if the discharge could in their opinion have occurred the day prior and, if so, why this did not occur. We also obtained the date and time of the admission and discharge orders, the actual discharge time, as well as the length of stay either through chart review (majority of sites) or from data warehouses (Denver Health and Presbyterian St. Lukes had length of stay data retrieved from their data warehouse). Physicians were also asked to identify all patients whom they thought might possibly be discharged that day. Possible discharges were defined as patients with barriers to discharge that, if unresolved, would prevent same-day discharge. For each of these, the physicians were asked to list whatever issues needed to be resolved prior to placing the discharge order (Appendix 1).
The second survey was administered late morning on the same day, typically between 11 am and 12 pm. In this survey, the physicians were asked to reassess the patients previously classified as definite and possible discharges for changes in status and/or barriers and to identify patients who had become definite or possible discharges since the earlier survey. Newly identified possible or definite discharges were evaluated in a similar manner as the initial survey.
The third survey was administered midafternoon, typically around 3 PM similar to the first two surveys, with the exception that the third survey did not attempt to identify new definite or possible discharges.
Sample Size
We stopped collecting data after obtaining a convenience sample of 5% of total discharges at each study site or on the study end date, which was May 31, 2016, whichever came first.
Data Analysis
Data were collected and managed using a secure, web-based application electronic data capture tool (REDCap), hosted at Denver Health. REDCap (Research Electronic Data Capture, Nashville, Tennessee) is designed to support data collection for research studies. 27 Data were then analyzed using SAS Enterprise Guide 5.1 (SAS Institute, Inc., Cary, North Carolina). All data entered into REDCap were reviewed by the principal investigator to ensure that data were not missing, and when there were missing data, a query was sent to verify if the data were retrievable. If retrievable, then the data would be entered. The volume of missing data that remained is described in our results. Newly identified as definite discharge, N (%) 314 (100) 45 (17) 21 (8) 15 (6) 52 (29) 41 (23) 23 (13) 32 (18) 0 10 (18) 5 (9) 17 (31) 79 (42) 17 (9) 10 (5) 4 (2) 51 (34) 34 (23) 16 (11) 21 (14) 0 (0) 9 (18) 5 (10) 13 (27) 17 (23) 28 (38) 11 (15) 11 (15) 1 (3) 7 (23) 7 (23) 11 (35) 0 (0) 1 (17) 0 (0)
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Waiting for consultant recommendations Other 11 (4) 17 (7) 1 (<1) 15 (8) 13 (7) 12 (7) 14 (25) 5 (9) 2 (4) 7 (4) 16 (9) 1 (1) 12 (8) 12 (8) 12 (8) 14 (29) 5 (10) 2 (4) 4 (5) 1 (1) 0 (0) 3 (10) 1 ( Burden0033 1218.indd 818 11/20/18 3:38 PM Continuous variables were described using means and standard deviations (SD) or medians and interquartile ranges (IQR) based on tests of normality. Differences in the time that the discharge orders were placed in the electronic medical record according to morning patient census, teaching versus nonteaching service, and rounding style were compared using the Wilcoxon rank sum test. Linear regression was used to evaluate the effect of patient census on discharge order time. P < .05 was considered as significant.
RESULTS
We conducted 1,584 patient evaluations through surveys of 254 physicians over 156 days. Given surveys coincided with the existing work we had full participation (ie, 100% participation) and no dropout during the study days. The characteristics of the five hospitals participating in the study, the patients' final discharge status, the types of physicians surveyed, the services on which they were working, the rounding styles employed, and the median starting daily census are summarized in Table 1 . The majority of the physicians surveyed were housestaff working on teaching services, and only a small minority structured rounds such that patients ready for discharge were seen first.
Over the course of the three surveys, 949 patients were identified as being definite discharges at any time point, and the large majority of these (863, 91%) were discharged on the day of the survey. The median (IQR) time that the discharge orders were written was 11:50 am (10:35 am, 1:45 pm).
During the initial morning survey, 314 patients were identified as being definite discharges for that day (representing approximately 6% of the total number of patients being cared for, or 33% of the patients identified as definite discharges throughout the day). Of these, the physicians thought that 44 (<1% of the total number of patients being cared for on the services) could have been discharged on the previous day. The most frequent reasons cited for why these patients were not discharged on the previous day were "Patient did not want to leave" (n = 15, 34%), "Too late in the day" (n = 10, 23%), and "No ride" (n = 9, 20%). The remaining 10 patients (23%) had a variety of reasons related to system or social issues (ie, shelter not available, miscommunication).
At the morning time point, the most common barriers to discharge identified were that the physicians had not finished rounding on their team of patients and that the housestaff needed to staff their patients with their attending. At noon, caring for other patients and tending to the discharge processes were most commonly cited, and in the afternoon, the most common barriers were that the physicians were in the process of completing the discharge paperwork for those patients or were discharging other patients (Table 2) . When comparing barriers on teaching to nonteaching teams, a higher proportion of teaching teams were still rounding on all patients and were working on discharge paperwork at the second survey. Barriers cited by sites were similar; however, the frequency at which the barriers were mentioned varied (data not shown).
The physicians identified 1,237 patients at any time point as being possible discharges during the day of the survey and these had a mean (±SD) of 1.3 (±0.5) barriers cited for why 288 (24) 280 (24) 217 (18) 147 (12) 118 (10) 95 (8) 18 (2) 175 (15) 41 (3) 0
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133 (20) 188 (28) 137 (20) 107 (16) 74 (11) 69 (10) 13 (2) 35 (5) 34 (5) 11 (2) 188 (97) 18 (10) 48 (26) 45 (24) 44 (23) 21 (11) 12 (6) 6 (3) 12 (6) 2 (1) 6 (3) 891 (100) 190 (21) 243 (27) 164 (18) 100 (11) 92 (10) 62 (7) 14 (2) 141 (16) 36 (4) 0 527 (98) 84 (16) 169 (32) 108 (20) 71 (13) 59 (11) 50 (9) 10 (2) 25 (5) 30 (6) 10 (2) 155 (96) 12 (8) 47 (30) 36 (23) 29 (19) 17 (11) 10 (6) 5 (3) 9 (6) 2 (1) 6 (4) 287 (100) 96 (33) 37 (13) 53 (18) 47 (16) 26 (9) 33 (12) 4 (1) 34 (12) 5 (2) 0 155 (99) 49 (32) 19 (12) 29 (19) 36 (23) 15 (10) 19 (12) 3 (2) 10 (6) 4 (3) 1 (1) 33 (100) 6 (18) 1 (3) 9 (27) 15 (45) 4 (12) 2 (6) 1 (3) 3 (9) 0 (0) Burden0033 1218.indd 819 11/20/18 3:38 PM these patients were possible rather than definite discharges. The most common were that clinical improvement was needed, one or more pending issues related to their care needed to be resolved, and/or awaiting pending test results. The need to see clinical improvement generally decreased throughout the day as did the need to staff patients with an attending physician, but barriers related to consultant recommendations or completing procedures increased (Table 3) . Of the 1,237 patients ever identified as possible discharges, 594 (48%) became a definite discharge by the third call and 444 (36%) became a no discharge as their final status. As with definite discharges, barriers cited by sites were similar; however, the frequency at which the barriers were mentioned varied. Among the 949 and 1,237 patients who were ever identified as definite or possible discharges, respectively, at any time point during the study day, 28 (3%) and 444 (36%), respectively, had their discharge status changed to no discharge, most commonly because their clinical condition either worsened or expected improvements did not occur or that barriers pertaining to social work, physical therapy, or occupational therapy were not resolved.
The median time that the discharge orders were entered into the electronic medical record was 43 minutes earlier if patients were on teams with a lower versus a higher starting census (P = .0003), 48 minutes earlier if they were seen by physicians whose rounding style was to see patients first who potentially could be discharged (P = .0026), and 58 minutes earlier if they were on nonteaching versus teaching services (P < .0001; Table 4 ).
For every one-person increase in census, the discharge order time increased by 6 minutes (β = 5.6, SE = 1.6, P = .0003).
DISCUSSION
The important findings of this study are that (1) the large majority of issues thought to delay discharging patients identified as definite discharges were related to physicians caring for other patients on their team, (2) although 91% of patients ever identified as being definite discharges were discharged on the day of the survey, only 48% of those identified as possible discharges became definite discharges by the afternoon time point, largely because the anticipated clinical improvement did not occur or care being provided by ancillary services had not been completed, and (3) discharge orders on patients identified as definite discharges were written on average 50 minutes earlier by physicians on teams with a smaller starting patient census, on nonteaching services, or when the rounding style was to see patients ready for discharges first.
Previous research has reported that physician-perceived barriers to discharge were extrinsic to providers and even extrinsic to the hospital setting (eg, awaiting subacute nursing placement and transportation). 28, 29 However, many of the barriers that we identified were related directly to the providers' workload and rounding styles and whether the patients were on teaching versus nonteaching services. We also found that delays in the ability of hospital services to complete care also contributed to delayed discharges.
Our observational data suggest that delays resulting from car- ing for other patients might be reduced by changing rounding styles such that patients ready for discharge are seen first and are discharged prior to seeing other patients on the team, as previously reported by Beck et al. 30 Intuitively, this would seem to be a straightforward way of freeing up beds earlier in the day, but such a change will, of necessity, lead to delaying care for other patients, which, in turn, could increase their length of stays. Durvasula et al. suggested that discharges could be moved to earlier in the day by completing orders and paperwork the day prior to discharge. 25 Such an approach might be effective on an Obstetrical or elective Orthopedic service on which patients predictably are hospitalized for a fixed number of days (or even hours) but may be less relevant to patients on internal medicine services where lengths of stay are less predictable. Interventions to improve discharge times have resulted in earlier discharge times in some studies, 2, 4 but the overall length of stay either did not decrease 25 or increased 31 in others. Werthheimer et al. 1 did find earlier discharge times, but other interventions also occurred during the study period (eg, extending social work services to include weekends). 1, 32 We found that discharge times were approximately 50 minutes earlier on teams with a smaller starting census, on nonteaching compared with teaching services, or when the attending's rounding style was to see patients ready for discharges first. Although 50 minutes may seem like a small change in discharge time, Khanna et al. 33 found that when discharges occur even 1 hour earlier, hospital overcrowding is reduced. To have a lower team census would require having more teams and more providers to staff these teams, raising cost-effectiveness concerns. Moving to more nonteaching services could represent a conflict with respect to one of the missions of teaching hospitals and raises a cost-benefit issue as several teaching hospitals receive substantial funding in support of their teaching activities and housestaff would have to be replaced with more expensive providers.
Delays attributable to ancillary services indicate imbalances between demand and availability of these services. Inappropriate demand and inefficiencies could be reduced by systems redesign, but in at least some instances, additional resources will be needed to add staff, increase space, or add additional equipment.
Our study has several limitations. First, we surveyed only physicians working in university-affiliated hospitals, and three of these were public safety-net hospitals. Accordingly, our results may not be generalizable to different patient populations. Second, we surveyed only physicians, and Minichiello et al. 29 found that barriers to discharge perceived by physicians were different from those of other staff. Third, our data were observational and were collected only on weekdays. Fourth, we did not differentiate interns from residents, and thus, potentially the level of training could have affected these results. Similarly, the decision for a "possible" and a "definite" discharge is likely dependent on the knowledge base of the participant, such that less experienced participants may have had differing perspectives than someone with more experience. Fifth, the sites did vary based on the infrastructure and support but also had several similarities. All sites had social work and case management involved in care, although at some sites, they were assigned according to team and at others according to geographic location. Similarly, rounding times varied. Most of the services surveyed did not utilize advanced practice providers (the exception was the nonteaching services at Denver Health, and their presence was variable). These differences in staffing models could also have affected these results.
Our study also has a number of strengths. First, we assessed the barriers at five different hospitals. Second, we collected real-time data related to specific barriers at multiple time points throughout the day, allowing us to assess the dynamic nature of identifying patients as being ready or nearly ready for discharge. Third, we assessed the perceptions of barriers to discharge from physicians working on teaching as well as nonteaching services and from physicians utilizing a variety of rounding styles. Fourth, we had a very high participation rate (100%), probably due to the fact that our study was strategically aligned with participants' daily work activities.
In conclusion, we found two distinct categories of issues that physicians perceived as most commonly delaying writing discharge orders on their patients. The first pertained to patients thought to definitely be ready for discharge and was related to the physicians having to care for other patients on their team. The second pertained to patients identified as possibly ready for discharge and was related to the need for care to be completed by a variety of ancillary services. Addressing each of these barriers would require different interventions and a need to weigh the potential improvements that could be achieved against the increased costs and/or delays in care for other patients that may result.
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